Abstract-The paper aims to present the result obtained during mechanical characterization of ceramic materials. The characterization of the materials was realized using the G200 nanoindenter with the goal of fully characterizing the mechanical proprieties (hardness, and modulus).
I. INTRODUCTION
NDENTATION is the technique in which a harder material commonly referred to as an indenter is used to deform a softer material [1] .
The first test for hardness measurements was developed by the Swedish metallurgist Johan August Brinell. The Brinell method uses up to 30,000 (N) force applied using a spherical indented on the tested material [1] .
Another method is the Rockwell Test, which uses a diamond cone to indent the tested material with forces the range of 600 (N) to 1500 (N) [1] .
These methods although highly standardized and widely used are not suitable for new advanced materials and thin film materials.
Nanoindentation is now the standard tool for the mechanical properties measurement of all small scales, and it has even greater importance as a technique for of fundamental materials physics studies [2] . In nanoindentation small loads and tip sizes are used, so the indentation area may only be a few square micrometers or even nanometers [3] .
In nanoindentation measurements, contrary to other hardness tests, the depth of the penetration of the tested material surface is determined as the load force is applied to the indenter [4] . Knowing the depth of the indentation and the geometry of the indenter tool allows the calculation of the area of indentation.
There are five main types of indenter tips, each with a different geometry for a variety of applications [5] For measurements of the mechanical properties on the nanoscale level, the most frequently used indenter tip for instrumented indentation testing is the Berkovich indenter tip [4] .
In Fig. 1 the geometry of the Berkovich indenter tip is presented.
Fig. 1. Geometry of a Berkovich indenter tip
The shape of the Berkovich indenter tip consists of a three-sided pyramid that may be ground to a point in order tomaintain a self-similar geometry to very small scales [4] 
7) In-situ Imaging
For determining the hardness of materials using indentation techniques, the following formula is used [1] : (1) Where H is the calculated hardness, F is there applied force, and A is the area [1] .
The reduced Young's modulus of a tested material is determined using the (2) [6] . (2) Where β is the geometrical correction factor for the indenter geometry and C is the compliance [5] .
The precision of the test values obtained with (1) and (2) depend on the correct evaluation of the contact area and compliance.
For a Berkovich tip, the projected area of the contact is given by (3) [4] . (3) II. EQUIPMENT AND MATERIALS
The testing was done using the G200 nanoindenter in the SMARTMAT laboratory from the University of Oradea.
In Fig. 2 the nanoindenter used is presented. In Fig.3 the mounting of the ceramic samples on the motorized stage of the nanoindenteris presented.
For the installation in the motorized stage, a probe holder was used. Fig. 3 .The ceramic sample on the motorized stage of the G200 nanoindenter.
For the testing,a standard Berkovich indenter tip was used. Also, the measurements were realized using the NanoSuite. The NanoSuite is used to run the test with the G200 nanoindenter and can automatically generate histograms and 3D mechanical-properties maps. Graphs and supporting data were exported using this software [7] .
III. RESULTS
Test measurements results on the ceramic withgloss coat layer are presented in TABLE I The information presented in Table I is obtained using the NanoSuite application. Besides being used to run the test, the application also has the function for generating data analysis reports.
The Information is stored using an common file structure, generally used for an electronic spreadsheet program.
In Fig. 4 the image of ceramic compound whit gloss layer acquired with the G200 CCD camera. On the surface the testing pattern is visible. Test measurements results on the ceramic without gloss layer are presented in TABLE II   TABLE II  TEST RESULTS FOR THE SECOND TYPE OF CERAMIC For the modulus the mean value determined was 72,429 (GPa), for the hardness at maximum load was 5.678 (GPa). The medium displacement in the martial was 2060,371 [nm] and the mean maximum load applied for all tests realized on the material was 372,968 (10 -3 N). 
